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(57)Abstract: 

PURPOSE: To purify DNA ft-om any source in any form. 

CONSTITUTION: This process is characterized in that a water-soluble organic solvent is used in 
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soluble organic solvents can avoid the use of caustic and poisonous compositions such as 
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(54) [f|l»(0«li:] DNAOaffiffilffilllS 



/ 

'^7 A 43 J: tX- g?{t;a^d^ 5) ;^ -SSf SS? $ MtK 
tt^S^^mb ; 

(b) *^tt«-ttlj§jg*^l)nL : 

(c) (a) *5j;af{b) XS*^e.<0/«ii-&-&tfDNA^^<& 

(d) (c) Xig*^e,co#S^flJli5i-$J5fe^b : 

(e) (d) ie35»e>©*a[«J«^i-*^e.^#H^J-&^)-SIU ; 

(f) (e) xmi)^^<o^^wmii-t}'^DN A^mm^it 



[0 0 0 1 } 

•5» :^mm\ty':ir^z^^)t^mm<omm<D^m\zm 
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[0 0 0 2] 

[0 0 0 3] m^fiSim\z. y'^^i^u^^mm (dn 

i^«fcDNAfiiiei^ffio«iaitrfflVie,nTii^. 
DNA\t^rz-ks,f^Pk<Di^iinz'hm^^<irix^^^o se. 

ir, DNAttjte«^0cDf^©*^?>^p-::i>i^*Dj;D^ffi 
[0 0 0 5] ^<(Dm'^. DNA\tmii>X'P*Thi)^X 

f'S). ^(Dmumm=s:mii-r^mmummt.DNA 

[0 0 0 6] JUSW-^DNAmS^^ttt, JS:ftttT* 

[0 0 0 7] DNAO«S(r«#<CD#}£*S#ffi-r-5<, 

DNA«SJ^i^T®«jawfl5l5*?^bTV^^J;-5fr, * 

ii;^DNA«M^&^**T«ex.raM^^g^^*^fTt>tiT 

Vi*. *H!|#I1=^4, 9 2 3, 9 7 8^{rH^SnTVi 
5DNA(DfflSaST-«, Ma«<i:DNAO^fS^*l?S 

TDNA^^ffibTVi^c *H!NFffm4. 9 3 5. 3 4 
2^TW^SnTV'>^DNAroSfSftT«. DNASS 

*H#W^4, 9 4 6, 9 5 2^tt, *J§tt(D^r h 
>Ta^$ C: 0 ^ D N A®*^fe LT 
*:thntf>;/irj6[!l5:ffll.ifcDNA<DfiS3a^S*J: 
tXSW^nfciDNAd^ *H!|#fflg4, 9 0 0. 6 7 7 

[0 0 0 8] aaE»e.tlTliSDNA«®^ftH^oa 
D N A Sai^T ^ ^ ;i tAsa^ L li. 



(2) 
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[0 0 0 9] 

$tt<^^iJ5<&ffll^-5 c: t J; 0?i^DNA(7)»Sft2:S#t 

[0 0 10] *fg|^ro-||«fri5liTH. 

J§Sg75^e,DNA^«^-r*;&fe;i^S«$ti^. 
to 0 1 1] »*LViffi«fri5ViTJi, '^(Dunti^f^ls. 
SJ§SaE75^e.K)DNA©«ia;&ffi*SS«SnS : 

10 (a) m.ii^'i^^m^mm\zma-r^ ; 

(b) *^tt^sii§«^^jn-r^ ; 

(c) IS (a) *5J;tK(b) TJ^e^cODNA^SSSiS^l^ia^i'i: 

(d) XS (c) (Dl^jK^H^i-^ife^t-^ ; 

(e) xs(d) (D^^mwm^i3^(^mf■m^^'m^■t^ : 

(f) (e) ©#^^#:iIi5J-*^e.DNA€rja«$-e--&o 

[0 0 12] <t 0;^;«©^SDNAS#?>fc 

mzmzmm-v$)^, mxx. DNAHttsco^TKtt^ 
20 rnxf^mizn^z-L^tx^^o 

[0 0 13] *%B^(iffi«ODNAmfi#^T^niSn 
[0 0 14] 

[iis$«?*t--2)fej4)©^©] DN A(Dmm^tz\tmm 
xn<om^mzit. a(D^'^hmm(DDNA^mi^mii)^ 

30 T(Dti)V'^^-m(Dmnt)^'^DNA^n^mmm^mt 

mzfj A ^-f U -^75^ e. DN A Sr#*a$lf 

[0 0 15] i^mmm^<T>im^m.iy^^%^nfzDNA 

<r>l^WizWt^. *^?«<D*igtcKSbTDNA©ieil« 

?.®#b;t^tCDNA5rffliJ-r^tg:^Tfe^o DNA5: 

DNA^^j^'f'friliSS-B-fc 
©PiT*l*:>oTV^§, *!fe^e<)t}->:?';Pd^e.DNAS:* 

40 i|-r^;tJ6«5:ilcl'ti^^i:«t)«*s-^^n^ : Ha r d i 
ng, J. D. , Gebeyehu, G. , Bebe 
e, R. . Simms, D. , Ktevan, L. , N 
ucleic Acids Research, 17: 
6947 (1989) ^feitXMarko, M. A. , C 
hipperfield, R. , 43J;tXB i r n b o i 
m, H. C. , Analyt ical Biochem 
istry. 121:382 (1982). ^7X5 K 
DNA©#«:*ft«. Lutze. L. H. . Wine 
gar, R. A. .Nucleic Acids Re 

50 search 20:6150 (1990) trfEtt;^ n 
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Y ama d a, O. , Ma t s umo t o, T. , 
Nakashima, M. , Hagri, S. , Kam 
ahora, T. , Ueyama, H. . Kishi, 
Y. , Uemu r a H. , Kurimura, T. , 
Journal of Virological Me 
thods 2 7 : 2 0 3 (1 9 9 0) (rta®^nTI/i 

({>tJA«TE (NUX-EDTA) . TEAA*-/7t- 
(4 OfflMhUX-i^g?, ImM EDTA) ) lo 

[0 0 16] T>N A^m.mimm.^\zi^n\^tL'^. mm. 

[0 0 17] m'^-rh^)y!7X=S:DNA(0mmizmtaV 

[0 0 18] t*-X, ^©ffiCDIiiTKttaMSrfflVi 

-mz. DNA?r^W-r^)^«K'V««7Ktt«ffi(7)^iD. 

O^X^y-^UiJiZ^S 0% (4 0inM hUX, so 
4iiiM EDTA, 0. 8N NaCl, pH7. 

4) ) , mw. m'b^m. 4^J;^>'^^(Dl^i^^^-c^^ 

tS:Jtxgti. *t)4 0-7 0'CT*52;^Vib 

2 o^i-ram^-r-5:ii:<fcOi^-i>, }§mxsn, -^stc, 

46 : fisjAti (1 OmM h-'JT,, IniM EDTA, pH 

8. 0) ) , om^^(Di&^mw. ^4 0-7 ox:iz 

^ns, c:©^aixsfiii?iri!>;a:<tfcii5is^sn « 

[0 0 19] ^mm^y ^ )i'^-(o^ofs.m7ii^mmx' 
^m-r ^\z\i. »*biixe«iS^xe> i*#xe*3j: 

c;j§fflxs$-^tro ig^xg«-iK(c, DNAi^-^^-r 



ti. 7^;^^'-'^.A'•y7r-^JiJa^•B■scl^ mm^ 
<m^-r^ mi^m) , Jtaixien-^tfi^-f;!^^- 

*^f.DNAS:|SS5*-rsc<h7!»^&;5:*o mmiZ^MLfty 

^)v^-(o^^^^o^-DX^'bmizxn^. -Aiz. m 

aiA' .y7 7- {y -( )V^—ti^^-D-i<l A^mm^'^^fz 

tt>) ?:mmvx. m4o-6ox:xmi o^mmm-r 
-So ^LT, DNA^•^^fca^^^:<^:«^•^ti^-ro 
[0 0 2 0] ®-r-5*?§tt^^j§sg{c«, x^y-;i', 

1 0 osg'T VT'DAV-;!^, x5'y-;i.*^cti7'D/NV 
ypAy-;k -f v:/DAy-;i/. isj^zfy-th-hU 

^©©^H2 0%;^V^L8 0%T-fe^o *fc»*L< 
z:©jgsti4 0;a:liL6 0%Tfe-5o ASWJcti, 

tx^y-;k V T'a Ay -;i.typ A y-;k 
OCt'o A y -;uix3^ y 
[0 0 2 1] *f!Hj(Dj|SS(rfflv^^fcJe)trjif ^^-g-v 

<Dmmomm\zmir^m7i<.ii^m<DMizii. =.hu-t)u 
(««jxas iN4 ) , m^r)vs.-OM., i=j:if-m<t 

[0 0 2 2] i^^Ay^r-, «ai>l«J;<»e,nTVi* 

tl-tha\iyi7m\t. ^(Dyic.mii(Drztbmm^<DDK!A 

i7?iiJ©7KfPtttt, *<D»^<i:DNAt©fflaf^ffl<£<&T 
^(Dfztb. DNAi:«*ttSiB<& 

^ J; -2) ^TKttSffi'^O D N A <D^^ ^ ^ i: ^ it 

[0 0 2 3] Si&fc:J:0i6|*-?'ftiJ|g*SJt-5^tfia^ 



«4i3P7-51065 



(4) 



[0 0 2 4] 0'mumti^mf}^<m^zf0'mfs. 
V, «*, tt!^, ws^. njiizf^om^^^n^o DN 

[0 0 2 5] £k-f(Dmmmizi5i^T. :^mmm^izmm 



10 



S 

[0 0 2 6] 
[0 0 2 71 

[Mmm 1 ] ^(ommit. e m n a c 1 04 (y u-;/ 

y 7 (p r e p-a-ge n e) ) frMt^-S 

7 'J-> vhU^yi?;^ (P r ep- 
a-g e n e^-y h, A*-f Ktt (B i o-R a 

d) . U-y5^^>K« CA) 4'TfTl\ 

[0 0 2 8 J 

LOT # 



(PEG) 



KSCN 
X^'/-;KEtOH) 

y (BuOH) 

*^^k:^ h U ':7A (NaOH) 

(NH40H) 

tegE(H2S04) 
T-feKxhU;KCH3CN) 

ADNA 

(503 m g/803M 1) 



NY) 

y ^ V (y -< y -y"^— 
y— i7p:^, GA) 

Mo. ) 

y>( >y->^— 

BRL 

y-iv-y'T- 

BRL K-fexyj-y— ^ 

NY) 



24718584 HW 



895704 



488-0409 



902233 

890783 

104F-0026 

9DB209 

862699 

860118 

860102 
890789 

S-2889 

P-;/ M9F-0010 

41180 
56125A 



40 

[0 0 2 9] SI 3-y->:/;K32 0 /i 1 (D-ZU-yT" 7 

'j-> a-?-5±?&SK^iinAT, 7 5 0 M 1 ©i^ 
^nyyr-^%<mmm.w\^. ^\^xBj^mAbx:\z 

T, ^-UT^^IS^rlSOjIL/i. 5 0 0 ^1 ©^itA* 
«y7 7-Ttt^L, ia4L^5}-KL, A*-y7r-i£liT. -5- 
bTi^OilL^Co 2 5 w 1 0^fflAy7 7-«-lniAT, 

iS'D^^SIL. ±«Sr«fe«U. ^LT^OjIL^c. &13 



[0 0 3 0] &.T<rit^^f^vyr-^mm(r>tzit>\z^ 

■T: 

N a c 1 04 (Mmmni- h u c;a) 

2) 10% PEG 

3) 2 0% PEG 

4) 6M yj-feP— 

5) 9 5% x^y-;w 

6) 1 0 0 % Zf^ 

7) 6M KSCN 

8) 6M 



(5) 
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9) 8M W^^7-=Jy 

10) 3 0 % NH4OH 

11) 10% H2SO4 

12) 1 0 0 % CH3CN 
1 3) 6M N aOAc 

1 4) ;^^>y-HADNA 

1 3 ©JgfflDN A-tf>7';l'i::t U v:f;UDNA-y->7';i' 
(ADNA) <!:*Ji:l!^bfcy;i/ttm»ft©i^*lrJ:n 

^^i'T.) t:43ij-^DNA(Dfi^^(rMLT> sS^^n^te 

[0 0 3 1 ] 

;i'i:CH3CN*t^»;5:DNAife^A*-v 7 r-Ta&-5 C 

V -jp, c H3 c Ni5 j;z>';* 3^ J -m'^^^n v-yr- 

^. 
[00 3 2] 

x^y-;i/ •y^v=y'^— 
CH3CN 7-r«v->i'— 

1 %7-nu-7.'x)\^ 

ADNA BRL 56125A, 9^;i. 104 503iiig(803 



1 ^M^/^mifi^W^t:n^m^)-\-j-y 7-^(Dh-^^ 

i&ofeo ll«WtC||Sg««|lfC©«S^a/!:i: 
*3 0^]!ig$n-5, 1. 3 u 1 ® ADNAS#H5)-(Ct5li 

[0 0 3 3] ( 1 0 0 %Pi»1.H7k-pj&S?^^) 

1) 10 0% x^ / (tK^^) 

2) 8 0% x^y-;u (TKJgJi^) 

3) 6 0% s.^ umm 

4) 4 0% x^'/-;!/ (7Ki§^) 

5) 2 0% x^'y-;u (*^M) 

6) 10 0% ^^y-;u (*^}^) 

7) 8 0% ^^y-;p (TK^ig) 

8) 6 0% umm 

9) 4 0% (tK^as) 

10) 2 0% ^^y-;u {.imm 

11) 100% CH3CNM*j§«) 

12) 8 0% CH3CN i^imm 



13) 6 0% CH3CN {.imm 

14) 4 0% CH3CN (7Ki§^) 

15) 2 0% CH3CN (*^SS) 

1 5<0gt«liii-j!»^e>^ffi$nfcDNAtt'y;l'«^iSc«llr 
J;0^i-tfrStl, ^UTX^>:$^-h*DNA-y->7';i' (4 
8 /z 1 CDTE;\*-y:77— (1 OmM h>J7.igi?, Im 
M EDTA, pH8. 0)4'<D1. 3m1»ADN 

A) ttbtiE^n/::. ^-Oife*. 1 0 0%x^'y-;i'*s* 
^co^^;\*->7r-T*t). 2#g75n 0 0 %7-fe hx 

[0 0 3 4] 

[*isfi«j3] ^(Dmmt. ^'tm-hxz^i.x. :/pav 

(P r OH) > -r vyDAy-;u ( i P r OH) i5 
J;D^x^y-;i/ (e t OH) i. -en?>(DSii03llS?'^ 

v^- > V h U i7 X fC^ff ^ D N A W^^'vcOfl-ftlW 

[0 0 3 5] ifeW : 
20 -fVy-f 7 V— > ^vV l^'i-^'yvV 3>h 
n-;P (^.y h) 41492. 
Vh'J-yi^;?, 40523 

A DNA (503m g/803M 1 ) BRL 56125A. 
9^;i/ 104 

\%7-nu—7.f}V 

EtOH -y^vy^— 902233 

PrOH 744241 
1 P r OH h* U y b 06208T 

W 

30 DMSO . 7;l'HU<yt 9624HC 

im-. 1 3is^i-fr::)ViTfft>nfco #1 3m^\zmm^ 

ro 0 3 61 #fflgtl^-^^A>v7 7- : 

1) 1 0 0 % ■fany—jv 

2) 8 0% zfuAy-}V 2 0% H2O 

40 3) 1 0 0 % -fv^PAy-;!/ 

4) 8 0% 'fv:/DAy-;i^ 20% H20 

5) 100% DMSO 

6) 80% DMSO 20% H2O 

7) 2 0% yoAy-;p 8 0% 

8) 4 0% zfpAy-jv 6 0% x^y-;p 

9) 6 0% :^PAy— ;u 4 0% x^^y-^p 

10) 20% -fvypAy-;!^ 8 0% x^'y — 

11) 4 0% -ry^pAy-;!/ 6 0% x:?y- 
50 ;u 



(6) 



1 2) 
)V 

1 3) 



6 0% ^V^unj-}\^ 40% 



N a C 1 O4 

14) X^>y-KDNA (ADNA) 

dt^^'^ig^ti^o 1 0 0 %7'nAV-;Ufe6i?f;^DN 
AC7)«^^t);t^)b;^Co <y'/PAV'-;^:fecJ:t/ypA 10 

DNA^fi^j#i-^fe(P 

1) iPrOH 

2) E t OH 

3 ) 6 M N a C 1 O4 

4) 60% iPrOH 40% EtOH 

5) 60% PrOH 40% E t OH 

6) P r OH 

7) A) 4 0% 
B) 4 0% 

8) A) 8 0% 
B) 8 0% 

. 9) A) 2 0% 
B) 2 0% 



i P r OH 6 0% E t OH 
P rOH 6 0% E t OH 
i P r OH 2 0% H2O 
PrOH 20% H2O 
8.0% 
8 0% 



12 

Jl^(D^ V y p A J J: t>*y p A J -;KD%d«Jiljn 
T ^ t * D N A (7)* t) liJD b fco 

[0 0 3 7] #*(DiS5i^TScODNA 
tllttSifil^ftBCODNA) i P r OH (10 0%) 

[0 0 3 8] &sT\Z. Jfe^A*^y7r-*«DNAS«jt-r 

[0 0 3 9] 

1 0 % PEG 

2 0% PEG 
6M >f^J±u-Jl 
6M 

3 0% NH4OH 
10% H2SO4 
6M NaOAC 



P r OH 
P r OH 

1 0) 8M«^i^Tr:>?> 
11) 6M KSCN 
1 2) CH3CN 
1 3 ) N a I 
1 4) BuOH 

15) 6M i?^7-v>HSCN 30 

16) 6M (NH4) 2SO4 

17) 6 M N a C 1 

[0 0 4 0] 

[^JS^J4] :i(D^mi. 

aOsC 1 i P r OH^tfctiiLTV^^o 
[0 0 4 1 ] ^ : y;^V>1j-'f X>X (Ge 1 ma n 
Sciences, I nc. ) }V9— {V)V^ > 
1f^X>xa. T>T-A-, MI) 37>fyAEy^X 

(P^;/ h 6 0 3 2 0 2) o 40 
[0 0 4 2] MS I i?^^X77-f A->'>r;U^^- (^i7 
P>-feAl^— V3 > (MicronSeparat io 
n. Inc.). ^X.7s MA) (P*y M 9 

571)0 

[0 0 4 3] 7^yKV>GF/B (^^yhv>a (Wh^ 

i P r OH y^ vi^^ — 

^:zruvi^- (AW KttOA-f 
M) 

DNA&}iSA^(D{3figffl$n'5K$r§>!?<D«^ 
iC^^^Utmi. 6H^^S:liSlLfCo so 



E t OH 
E t OH 



MeOH 1 0 0 % 
'^tc\'tmz^^^W& 
1 0 0%*SIOE tOH 

10 0 %5fe^OCH3CN 
10 0 %*^<7)DMSO 



>>^atman Ltd. 
U—)V 7 8 2 3 

7*yhV>GF/D (a>hD— ;i/ 
»7^yhV>GF/C (P>hP— ;i/ 
ADNA (BRL) P >y h 9 mo 
ti g/8 0 3 u 1 ) 
xNP-fe;^P— X ('>:i^-f bir — 



) > >iy^>K> ^H) P>h 



4 7 0 6) 
1 5 0 5) 
1 1 0 4 (5 0 3 



(S c h 1 
>, NH) 

4 0 0 4o 
[0 044] 



e i c h e r & 
44031621 
7 z/-y {n^^^'yv K) 



S c h u e 1 1) 



744 24 1 

1. 3m 1 «0ADNAS:$?J2 4 8m 1 <^TEA*y:77- 
fr^^-r^o ;in<&l5 7 5 O m l i P r OHT^&f? 
^LT7^;^5'-<&fflia$-&^CttrJ;DyPy 
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-So nUf^ 7 5 0 M 1 O i P r OH^r^tnb, m 1 

6^mm^t^. ■t^x(D i p r onmm^\^rz^. mi 
[0 0 4 5] ^x.)V(Dt:L^t;y ^ )V^—^m^, «)o 

7 v->}§ai/\*->7 7-Sr^Jnt-^. iK)6 0*CH*3l.i 

-f V7'PAV-;l/*«'7u/ hV>GF/'B, '7->'h-7>G 
F/C, MS 1^7'^;?.. -ir;Uv>AEi3j;t>*r:hn-fe;i/ 

;i'ty;i/-7>AE7w";i'^-ttsai o o %roDNA«: 

[0 0 4 6] 

[HiS^SJS] ZKDHl^H. 1) DNA(D^^tr**-r^P 
Hro^m, 2) ^^SHiLTOCEL I TE (^-€"5 

'vcDDNAHiffl^-r-S) i P r OHCDjaSSraH^-T-S. 
[0 0 4 7] tlS : 

i P r OH 
IN NaOH 
IN HC 1 

1 XTEA*-y7r-+roi% 7^U—7.f)V 
T'Env'77 — 

A DNA 

: 2 4 8 At 1 WTE*3i;tKl . 3xil<0A DNA 

3 0<D->^>fl:Sffl (v— >i7U — >vhU-y57;^ (A* 

-f:tl0 1, ^ i^B'y. CA) . -y— i?;!. t'V 

h'j (AW^t 1 0 1) . JoJ^oty^^;/:^' 7 

-> ^hU';/i7X (A-f K) ©F«9CD10$r^ljn 

b, :;*:f:7 5 0 M 1 <^ i p r oH<&^iin-r-5o qo'c\z 
i5i^T 1 o^FB^traSi-r^o 

[0 0 4 8] CKDFbI. ffi©3'S>«it>y;l'{;:H2 0 m 1 
©7'U'>j/:/ T V|>U>>i'7.S^ttlb. 4S 

SttiS 0%-t7-f h 5 4 5 (7'f«yv'^-) 43«kOf5 
0%TEA*-y7T-(7)|gjg2 0 // 1 $:^Jin-r^o "t^-f 
MJ->7';i't5ctl>*<fiC0 3OCDit>7';KD5-^C0 1 -Qtrn 
7 5 0 M 1 ©T^U^^y 7 v'->A*-y7 7-^^llP 

b> 1 -^y^Mzit 1 NTK^ffc:)- N u ^A-cmmvtzp 

Hll. OOyi/'yT'T v->A'>'7 7-7 5 0 w 1 
0. loyp-yy 7 v->Ay7 7— 7 5 0 M 1 

[0 0 4 9] l^yzfJi^&^'L'^^mV. ^LTig^A-ry 



(7) 

«!]irfiefflbfc©<hrai:i^-&A>>7 7-7 5 0 M 1 *^in 

-rSo 6 0'C{ri3ViT5 5j-FB^Jnl^-r^o i^'L-^ilL, 

bTi^^A*>>7 7-*x*>htcJ;0l^<o #-tt->7';u 

tC^H^TS 0 0 M 1 WT'U-yT' 7 v->j5feJ^A'y7 

>hL. 6 0'C{C*5liTl O^FamJi^-So 2 5/xl<^ 

yu>y:/ 7 v->i§aiA*>>7 7-Sr^inb> 6 0*c 
tciiV^Ti O^J-raUP^b. m>b^mv. nyVr-^M 

10 [0 0 5 0] miii^nrzm»^^)i'n%»W]iz^io^m 
©ig*^ v-^Wb^ffld^e-fiDNAdiiHiiR^nf. an 
o c <!: ;5^iEHj ^nrz (tt©!^ ti«s di^^-a-r , 

■?-bT«fe#ai5gT'i5fe#$nfc) , 
[0 0 5 1] 

DNA©i^^tg;(jlrMbT, i^^A-y^T-^Jt^-r 

20 [0 0 5 2]ffi21lS: 

i5fe#A*-;/7r- (5 0 %E t OH 50%(40mMh 
4mM EDTA. 6M NaCK pH7. 

4) ) 

ife^A>v7r- (5 OmM KUX, ImM EDT 
A, 6M Na C 1 O4. pH7. 5) 
^{iSA*>;/7T- (1 OmM h'JX. ImM EDT 
A. pH8. 0) 

-ha±)VU-X (5. OittM AE9 8 :t— y- 
#19020 D-7h643317 S&S) 
30 - hP-feJl^D — 7. (0. 4 Sum BA8 5 Oyh 
#9 0 3 9/7 S&S) 

IXTAE (lx=8 9mM hUX-ii^^m. 2mM 
EDTA, 8 9mM7j^d?) 1 %7;<f D— 

i P r OH 
E t OH 
KSCN 

8M m.Wii/7=.i^> 
40 TB S>'^*-;/7r — 
N a C 1 O4 

zfuy:f 7 v-> ^>;/ h 

:£M : 7 0»ra— y->7^;U (248m 1 (0TEA*!y77 

-43j;CXl. 3wl«A DNA) ^llSb^Co S-Xig 

^TiiT, :/P5/^-s^^fflbT7-tJ->7';u&nhP-fe;w 
p-j^HtriK^S-frS. 

[0 0 5 3] DNA^ie^7 5 0 u 1 C0iK^A-y7 7- 

tr^iiob. :kiz^:'^Mzmm-r^, i 
50 ^)>raai£-rs. ■:;x;wfc^-n-enG)ie^Ary7 7-7 5 
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0 w 1 $:^jnb, mw<Dm.^m 1 i^mm.'^r^o 750 

[0 0 5 4] &'^x;i.$^T©J:3tA<«J0. 
i-:/tc:Ati^, J§{fiA*-y7r-5 0 M 1 S^iPb, 6 

[0 0 5 5} j§iiisn/iDNA-y->y;i'2-y;u«^*i)i 

So 

[0 0 5 6] 

[*)6S«»J7] ^CD||]^(DaW«, i7^5v7 ( Ch 1 a 
mv d i a) jg^i^IfClftlAi/t A DNA><)t. -fV^PAV 

[0057] tlM : 

-fv:/DA/-;i. s.jvy^-^-. w 

1 0 2 6 1 0 MW) 

zfUyZf 7 i>-> ^yh OU^^y}^ 416 
4 0) 

ADNA - (BRL 5 0 3 m g/8 0 3 M 1 ) 
i77S.':^7 (-) 

C^x-r ^7;^> h ij- ^;PXOT (Wake Coun 
try HealthDept.) <Di7^S.i^7 (-) 

TEA'-^^T- (1 OmM l-U;^:SSS. ImM ED 
TA, pH8) 
TAE/N'-y^T— (1 X) 

X.=f--J^h, -yu-^^Y- (1 Omg/lm 1 h-yi? 
(v^V Cat #E-875 UyV #97E- 
3 7 2 2)) 

1 XTAEA-y77-4'©4%3?->— :/ {Nu S i e v 
e) T;^P-X 

<J)X17 4 RF DNAWHa e I I I (BR 
L Cat #5611SA UyV #94010 
3) 

A DNA<DH I n d I I I (BRL Cat 

#5612SA Pyh#94 0 104) 

0. 2 5%::/PA7x/— o. 2 5% ^i/ 
vyi/7 J-)V) 

«a»iiax-v h : BRL ^^-fX^ 5 8 

A^-^Xy h : 7r;l'Vv7 ^-fT' EPS 5 0 
0/4 0 0 

^KS§:*7P-rK ^-if 5 0 7>K*;»t7 
jJ^^P'fK ^''f:?' 5 7:7^;i'A 
■7iiV^^y y^h it^y^T. UV 



(8) 
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^©ffi: ->'Ju>{l:$tl>S:iSBSi7P^'L>5^i-^ 
>. CA) 

s.i^7 (-) •y->:/;u^fc^tri 3-y->y;i/$ri)iS 

r-So &-9->y;l'(3ADNA<D 1 : 1 0 ^ 1 0 m 

1 -Ttj^ja-rs. 1 4#ao-y->7';i'fi*2 5 0 M 1 *3 

J; tXA DN AK)1 : 1 0#S?SK1 Otf 1 

v'T (-) th 1i->^;i'*^*;&:liJ:5tWiil3n 

10 -So 

[0 0 5 8] ■y->7';KD5*,(D5'^tX^>:/-KH 
tt. 2 0 u \<D-:fUy-f 7 'J—>U—y'^>if V 
h'J y^X^miSDh. 5 0 u \ <D-^V^uny — 

[0 0 5 9] +»->7';l'^^ffiT'l O^mW^. l^i-W 
i^'L^^ilb. x;«7>hL, -?-LT±«2:^TS, 7 50 
20 u 1 ro-f v:^Dy^/-;i/T«c#L, ^ffiTi o^J-PalMff 

otTi o^Faiinii^bTi^^vhij >;//7xsit^$-a- 

5. 25Ml«>:/^y:7' 7 v->S{ilAy :7T-Sr 
^DD-rs. SO-CTl O^J-F^Un^L, 1. 5^i•ra^-L^^^■ 
SITS. ±«^m*T. SI 4-tJ->7';i'75^e#e>nfc^ 
ffiDii^J'&jg-lfTi§ai®|it*iS03g-r;i<h{ciD. 14© 

(5 0m 1) rgiiiDNAiJ->7';i/*«»e.tis. ;in^© 
0, i:coDNA*sjtai$n/i*^^ste-rso 

30 [0 0 6 0] CiraHi^d^e.. DNAlifflflaStt (fin*>. 

mM-(;^^Z.ti)mm^n^. P>hP-;KDADNA 
it hDNAtt^tc •*}->- So Sfc, d 

)v^m'^nyyr—iivxmm-r^:Lt.i)^t^^. -^-UT 

-y- > T^Jl/*^ — fe > 5^- i/T D N A U^-r S C 
40 0 %C0<gaS(7?EDTA. pH8. O/'^yy y-^^m 
tlSDNA(DMtlS^?SM«;Sl.^o ) o 

[0 0 6 1] :$^mmit<i^^(Dmmizmvxmm^tix\,^ 
mmm^:^mmmiz'^^ti^:itAmm^ti^o 



mr^zm m i ot^ i m.^ 

[^ffB] 0¥ (1 9 9 8) 8^130 



VA^^^'i 1*ii¥7-5 10 6 5 
[iiSB] ¥fig7^ (1 9 9 5) 6^5B 

i^m^m f^Wj^mi-i 277 

[Hil»#^] #S¥4-1 1 3 5 7 8 
[1#yF#^} 2 1 3 0 9 8 4 

C12N 15/09 

BOIJ 20/02 Z 
CF I ] 

C12N 15/00 A 

C^aiB] ¥fife8^7^ 2 B 
[^^ffilE 1 ] 

mjEtmrnm^] mmm 

(a) mmm.\z. -t^-r h^^^±. vu;<3^uv 

(b) 8 0 - 1 0 0 VT'nAy-;!/. 80-100 

xzfuny-)^. 9 5- 1 0 o%x^'y-;k 100% 



7)V3-)v^n'en2 0 - 8 0 ^^^Rwic-^tj-rg^ 
^mmv : 

(c) (a) iiXXS (b) ie;5^e.©fiK^i-^^tfDNA 

(d) (c) Xie*^e,<7)#^Sg#:iD^J'S:ife»b ; 

(e) (d) XS*^e><D#^jiKf^liii'A^e»SS^*:H5}-^^MIt 

(f) (e) xs*^e.<z)#ai^ia^i-*^e.DNA^je«i$ 
.[tt*^2] le (f) $e.tr, i§tiiA*>;/7 

r-S^ttl-r^ie (g) Sr^tf. »«3S1H|2«0:^ 



/ 



2 



